We have identified a small dynamic population of opaque cells in Ishikawa endometrial cultures 28 whose unusual characteristics include the fact that chromosomes become enveloped during the 29 final stages of cytokinesis by material staining for endogenous biotin. Endogenous biotin, 30 ultimately shown to be due to mitochondrial carboxylases, was detected in a membrane that 31 wraps around aggregated nuclei in syncytia that develop as part of the differentiation of domes. 32 (Fleming H et al. 1998). The "wrapped chromosomes" in individual opaque Ishikawa cells stain 33 similarly suggesting a similar origin. We were able to show that opaque cells form from 34 transparent monolayer cells, can be polyploid, and often appear to be detaching from the colony 35 and from the underlying substrate. We were also able to show an opaque cell fissioning 36 asymmetrically, to give rise to a monolayer cell whose nucleus appeared to be wrapped. We 37 believe that the cycle of differentiation of monolayer cells into opaque, polyploid cells and 38 depolyploidization back into monolayer cells is involved in the spatial extension of cells as they 39 develop from discrete colonies into a confluent monolayer. Wrapping of chromosomes may 40 ensure that complete genomes are inherited by daughter cells during depolyploidization. 41 42 43 PeerJ PrePrints | http://dx.doi.org/10.7287/peerj.preprints.772v1 | CC-BY 4.0 Open Access | recPrePrints 45
Introduction Figure 2 Observations of formation of an opaque cell in colony over a 20 hour period
Initial Observations The longer opaque cell process extends through the lamellipodialike border into the colony, fading near the region to which the arrow points. Discrete vescicles can be seen along most its length Fig. 2b After two hours Changes are seen in the region to which the arrow points. A region as large as two to three cells begins to take on the quality of opacity and to look as if it is detaching from neighboring cells
Fig. 2c After four hours
The developing opaque cell squeezes the monolayer cell that is the origin of the arrow from the left. Vescicles along the length of the process appear diminished. Cell on left appears to be extruding material. Fig. 5b Detaching cell What appears to be at least two packets of chromosomes stained for biotin in a giant cell that is detaching.
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When we fixed and stained daughter cells in telophase the chromosome packet in each of the although it was surprising that little of the chromatin stain was perceptible. Another surprise was 132 that a neighboring cell contained what appeared to be more than one packet of chromosomes 133 wrapped in material stained for biotin ( fig. 5b) , prompting the thought that the chromosomes in 134 opaque cells that are "shrink wrapped" toward the end of cytokinesis are fated to become part of 135 a polyploid cell, most likely formed by re-fusing. Whatever else may be the function of 136 wrapped chromatin, such a structure would be one way to ensure that chromosomes are not 137 randomly distributed during asymmetric division or fissioning such as was observed for the very 138 large opaque cell shown in fig. 6 . Over 12 hours, this giant cell will undergo substantial changes. The structure will appear to break up into four smaller structures, three of which are opaque and one which might be described as semi-opaque. The arrow is pointing to the region where a new cell will appear. Fig. 6b Structures at 4 hours Three opaque and one semi opaque structure arise from the opaque cell in fig. 6a . Colony borders have pushed out and the opaque cell process now appears to flow from underneath the newly fissioned opaque structure. At the center of the semi-opaque cell (arrow), it is possible to see a structure that could be some part of the DNA packet whose formation we have described. Fig. 6c Structures at 8 hours Opaque structures are re-fusing. The "coil" in the fourth cell has disappeared and the new cell resembles neighboring monolayer cells. Fig. 6d Structures at 12 hours By 12 hours, the newly generated monolayer cell continues to enlarge, perhaps incorporating some of the border material. Refusion of the three remaining opaque structures has progressed and extruded material can no longer be detected. The colony border formed during the previous hours appears to be contracting somewhat even as the newly formed monolayer cell continues to enlarge, 152 153 154 155 Discussion grown for 1 -2 weeks in MEM containing 5% calf serum (CS). The experiments shown in figs.2 381 and 6 were performed while cells were in logarithmic growth phase. Dishes were marked so that 382 we could return to the colony of interest at the desired intervals. Structures were viewed using 383 an Olympus inverted stage microscope at powers of 200X and 400X. preimplantation embryo development studied by confocal laser scanning 422 microscopy Developmental Dynamics,(1):64-72.
